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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a new active matrix type 
liquid crystal display device which is able to display high quality 
animation and has a high energy efficiency. 

SOLUTION: In the active matrix liquid crystal display device, one 
frame period is divided into plural sub-frames, the pixels of all the a 
lines to be scanned during the sub-frame period are selected in batch 2 
before each sub-frame period, and an elimination signal to 
uniformalize pixel potentials is written in the pixels selected in batch 
in synchronization with the batch selection. Since pixel information in 
the preceding frame is eliminated and each pixel potential is 
uniformalized before a pixel signal is written, it is possible to eliminate 
a difference in a liquid crystal response time caused by the difference 
in the display gradation of the preceding frame by making the initial 
state of the liquid crystal uniform. Moreover, since the elimination 
signal is written in batch in the pixels of all the lines to be scanned 
during the sub-frame period, it is possible to operate with a driving 
frequency equivalent to a conventional one. Therefore, it is possible 
to improve picture quality of animation without increasing power 
consumption of the liquid crystal device. 
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ftr m v htfmn s ft&. 

[00 3 7] »f!ISS^ia#2~#8ICfclNT(i. 1 V 
Zf?\s-l*mm (2ms e c) "To* -f 5 ^V? *> Lft 

lA<-«il4R£;ft JMHSaHBttatfjECdft. «t« 

*fiJa2;&tf3©/<>;/<;^-r m<j5wl-ci*s„ +>-^^ 
p-A^ra t Tirfc^Ti*. #mm*m® i *<ss$ 
ft. »m««i24«-js»R**i. 3 a 

[0038] ^3L-cH»**Lfcaa»ssKai=fc*^T 
lis ■««*©*&&*ttri=»iiS3i%mian©£BX© 

ftll<Dj£gA<*i>;gJl£SLfc^l;:©*/^?^ h 

S^&ott. jM3fc?f&«09rtM*K£SO)Ed*i 

i*6«SS, * >/Oi/X8i©#s#ttfiB£ftoTi*sfc«>. 

r» * IS 1+) © ft I * *> Y - ?ftH«A<*# 6ft*. 

[0039] *fc, nufi^tt$Vhi=}i(iitr«tr7u— a 

fflM©lI**i«ST4l"ll*/*** 9-f MWlWTLTl** 
fctt, C<DiS«>S*WRBI=vfe(tSia^(sl±a>JI6gs(6S : t» 

[0040] itt. rj-xH©5B*©*JUS*&tt, >B£ 
«***«*-e**ct3&«»*L<. -tromEEVhiix- 

sttoTNaMB***?©**. epgisa^uegiB'"* 
©aMb©#A<jaii©j£SiiffiA<is<. iasssm 

■c, v h ©«tt£Sss«itt«i::. aw*7i/- 
[0041] cwftiSfciciis^T. *#fm««i 

«©/*?£ 7 -f h0)jS*mHl*«G4ms e cTJifey. /< 
Kfl>jfl#TWniltt»l*»1/4tft*. Lf=A<-3 

»©Hie»**iMW-*fc«t>i::i*. /«7^7-n-ffl)^ 
&««©*»£ia-p-r«iL-o<-./$ i 5-< h<73«jt»s$ 

*TSMH Jt*l=tt« L. X m® t ttJfe© 1 / 4 £ ft -a T 
[0042] ft, /<v?7-f h©j£*mfHJt*l*. Jtffi 

mmftMimtz-ezc 1 i-* o-cigs&t « c t a<t- 

-Tftli&lV, BfciSSSfflSiS^fett, ;ag(D?t^)i5S*< 

ss lx& 6«*-r 5 i=A«rnnit*c^« < &m 

f Ll^-*. B9IIatofJM&fr&l*£*TBMI) 



[0 0 4 3] &l=, W&m^O® 

»tf/<y*5<f h©jS*r©JM*ttfc*-f 
l=OlxTB6$#|fgUftA<C.I8Wr*o 06 1*, 

9. H©.taiiV-XfflMH8©Wtt*,*U +J£litt9J 

i 2 izfcMt* i *ts - 4 ff s toy— h 

ffi*§©mte£SL. T&li#H8«««# 1 ~#4I=*S 

[0044] *t\ -y-^u-AMiBts' icfcu-c, 
h a<£*t l. »9ia*fBis# 1 a>*y— hK«iA<-«iM 

K * ft T 58 *fg ^ v h A< v - * (1 4H* A> 6 « Is * ft €> . 
•C. #ffl£jftffl«# 8 ©y— HE*8A<llla»H*?*ft-C# 

a«Do>» -r 5 >y-e*MMt*»*# 2 i=»i&-r«««a> 
ka<;s*tu> »aas*«tt#4i=s*j» , r««i 

£tft»e$ft&o m^x. \,-h.tm t i©»y» 

B*ffl£AMtt, »ty«w«*# 1 <0^V- hE»A<lli* 
»« * ft t «-®*l=SI iJST* -<*B««-l- V s j g A<« 

f*A<«yjg$ft*. 

[0 0 4 5] @6lc*-r*5l=. n«l#SiajS««<D 

a«fcratticff*>ft. ctn=ra»iLTv-x«^i*jB 

iz«k-or-S;a*<l#*St*3it;^tA'r-&, 
^a>a««*ttt*fcn*4fr*ci:*t-e*«. la^ 

L. wftl=*oT*#M«*«*O1ftB0>li*l=l*H 

•«^v 8 i g 09f«>yi=jHsm*Vh**»*a*ft*c4: 

irfty. ffB*«»t»«l»i:ft-3rJlS. 

[00 4 6] •^-c1?*slSfi<D^gsal=fca^rl*. @6ic* 
■r*5i-:. «»ns«a«a>ifTStoBXi=iH£B#v 

hA<Sita*ftfc«l-. ft»iia*«i«t»i frBtDHSS 

$2ffgt73@jjft(35S«ti5]^i-sa«L-c. iffsau; 
2 trB <D@HRa>eg*u 2 g OTUflim^- V s j g^s §a 
tlo 3frB«R0!)y— hB««SK-r««b«l*. «£*t 
R«l=. HI|=-t©y-hE«l=»«*ftfcli*ic»*L 

y. 1 SBroii^iciH^s^VhA^s^ii^ftfcit^ 

I.:. **#^.f,4xS^ifiii«m#v S iglziaLxls^^# 
^€>CtA<-C^. Sl^«fifE^©lfflffi$iS;B-r*^tA< 
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[0 0 4 7] *£lfca>Kffil::£l.tTtt. ngg<D 

»n«inND!8£i9ote&»t. ( n - 1 ) m 

t LTKHLfci*. 1 *fa©Mii:HB#l=f?3»£fc*l+ 
l=ttH64i«lv, (n-l) #S(0»aS$<S«(Ojl3 
MJMM9i/4a»=**fTl?*!h.tf. *©fT 

(ii*na) t-ti) bm&Hzn&sonm&ia 

( i +2) ft3o>wmbmmizmm&.Tzz.biz±-?x 
[0 0 4 8] n}£(o»s§2. mm<nte®-\ i=*si\-cr*. 

[0049] Willi. E7 (a) !=»-«- J; 3 1=. n«S 

<o#aa««««>-«a**fT3*-f 5>y«. <n- 

Si/ySKfti-BittHI*, <n-l ) «Ba«MHSii% 
[0050] *fc. 07 (a) r::*-*-* 5 

41 -r 5>yamib£ mmnmmi bmm 

i=*«. «MM««fi-c<s<>&y. t= m&tzti 

<T&ZbtfX'£ho 

[005 1] *fc. H7 (a) IZm^tWlftlzm-eT. 0 

7 (b) ir*-r«fc^ic. nmma>»wm*wiUD-ism 
mmmtzfTt>ti& (n-D #s<on«tTroa«$f7 

ot, @®±icii. 2 7i,-^mmi,xmcw®<nm$: 

[0052] SI1S<D»813. USSOJJgSS 1 XI* 2 l-ij* u 



-4i i*. BHKoi»i«8*-r«cJ: 

5Sfi*«*^+?1** - tic J: oT/<- V±JUn > ^a- 

*&mm?&zbt><x-2i>o ouiiLfc/<-vt 

*avea-*tt. HIiSCiiu TA^-F^THI 
[OO 5 3] 

«I=H»IL-C. BXStil£^;l5fcAa>>f!i£fI-^£§£ 

tA<-C^4„ *fc» -9-77L/-AaBlffl*l-£5-r.5)± : 5 

T. «B&ii£fRa>ffl!t«A£-t(f$wj:4:<. W— 
X hj taSL-C»HSw©iiHSH*>S-fcj&<-C# 

[0 0 5 4] *fc. SH*fi^a«HIflHl^©fiWt«BEUt 

[0 0 5 5] *6I=, illii#ro«S7u-A8i:s 
[0 0 5 6] *fc*6l=. nSgro-y-^^U-AKBffllr 

oorro-ss«&. (n-i ) siro-y-^^u-ASB 
Wizjsit^-ro^-f >ros«t ^^l-fT5 c b l=J: y » 

sejfctsfti.sffcJEc* -r s < & 

[oo5 7] Jta^-c. -gSttSH&irffS^-r:/*. 
SIS : 5-<>cO»lcfc-S'J/>E£< 1 -o<D*7<(^bf8imz 

i=, *S5S#a**t*ts«icifiLNii«im#£S&aiv. 

It f ok 3 l=f -5 C t A<tf ^ 
[00 5 8] »D^T, -gi«^i:ft?7^f>S7 

icisis lh< -r 5 c t *<r- ^ s„ 
[0 0 5 9] nSSro-y-^3»u-Aa8(y»zo^T 
( n - 1 ) U-AgUfffll-fc 

-ASizM'fes^-ri/t-rs-ticfcoTt,. «t§*<fi 
[ooeo] Bft«vna>wsi=«ns$fB«r 
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j:y. %L§,mi*2iwomftZ'(^'<)\,*§!it Lxmmm 
[0061] ft. att«ns»a 

«(=;8£<f-^*<$£&£:h.4raiiRBI}fJ L£l^ tic J: 

y. Hft«ffi£r«n0Stt0flA*taa*f::Btt**i 

[0 0 6 2] *fc. *£SH0>;8 l B.gS&@£ i ;>>f , X^-y 
[0 0 6 3] *fc. *JB9II::ft«&ASwS1I«ffll.iT 

ft®^-* zm&.?s> z t i= * y . m&mmzmu a 

[0 0 6 4] *&|=. *5tBJ||*. = 

- v 7- ;u a v e a — » fttuK-r s - 1 *<-<? # 

[01] 011*. *S6iJH<0§lSB<DffSE8 1 l=flt«iMS 
[02] 0 21*. *«MOTSSSCD©IS 1 l=ff SiCilS 

[■ a ] a 3 1*. *§tBM<»mm<j>M® 1 icssasas 

[04] 0 4 1*. ^*Bja>HM50)B^ 1 Iz-S&f&lig 
[0 5] 051*. *£3flO>§gffiCD&fig 1 l=ft«;SBS 

[06] sea. *&Hosffi0»nii=ff«&as 



lb. jktf/<?97<r hrojSrtrcDS'f s>y$*rf -r s 
>?0t?&&. 

[07] 07 (a) St/ (b) I*. *^BJfflHJg(7)© 

[0 8] 08i*. s&/<*;uas#&*asj:aiift 
3Mt«B««sM-*7 

[0 9] 09 (a) ~ (c) i*. wiw&mz&v&w 

[010] 01 O (a) St* (b) I*. T FT-LC 

[0ii] 0111*. ft*o>%L&mmmmo>®mzm 
■TffisS0-etes. 

[012] 0121*. ft3fe<DjfcSSi*!£@<Di!lfE£iF 

-r*-f 5>^0t?fc&o 

[013] 0131*. ttxa>«asq«ttBa>«a>-fl 

l=Olvcffl>»#SSft*- * -f 5 >^0-t?feSo 

[**ei»i] 

i e*, 2 t f t . 4 mmm^9nm\s\&. e * 

¥'/^H/vX5. 7 8 D/Aa>/<— 

9&1/1 4 /\-;7r. 12 i|v7H/vX 
13 ORBS. 16 *JPh*5-f/<EIB. 17 
*®K7-</<0K. 18 /W*7-f HWBHk 20 
ttSS^SIB. 2 2 2 2a HUStStiS 

SP. 2 4 SE^i&lBlSS. 2 5 SllElS&gtS. 2 6 
y-KK7-f/<IC. 2 8 -y-KBEJS. 3 0 *¥S8 
I&0S8. 3 1 *¥08&&«. 3 2 V-X K9-f /< I 
C. 3 3 K?'T/ftlMIB». 3 4 V-XMi, 3 
8/<»>?<K 3 8 ^Btffie. 4 0 ffiifcS. 4 2 
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(51)lnt.CI.7 MUNIE# Fl f-73-K(##) 

Q09Q 3/20 6 4 1 G O 9 G 3/20 6 4 1 E 

6 6 0 6 6 0V 



(72)#eiP3# SS M- F*— 2H093 NA16 NA31 NA41 NC22 NC26 

MM® : f-ftBa&&<DPi—Tm 2#3f = NC42 ND01 ND12 ND39 NF05 

mwm&x&nto nfi3 

(72)«1B# 'hffl fifi 5C006 AA14 AC21 AC28 BB16 EA01 

mn^KmS^LOif^-TS 2l3t = FA29 FA47 

S@©t*SSttW 5C080 AA10 BB05 0D01 DD26 EE19 

(72)S6$« fftEB gtfl EE29 FF11 JJ01 JJ02 JJ04 

MMB^itmStLOiPi—TS 2§3f = JJ05 JJ06 KK02 KK43 



